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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a simple 
screening method by which a physiological active 
material can be discovered efficiently for the 
development of pharmaceuticals, diagnostic medicines, 
agricultural chemicals, etc. 

SOLUTION: In this screening method in which the 
interaction between a ligand immobilized on the surface 
of a metallic thin film stuck to glass is detected by 
surface plasmon resonance, a cell membrane is used as 
the ligand and a material which interacts to the 
membrane is selected by immobilizing the membrane on 
the surface of the thin film under the presence of a 
phospholipid. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] . 
[Claim 1]In a way surface plasmon resonance detects an interaction of ligand and a substance 
which were fixed on the surface of a metal thin film laminated on glass, A screening method of a 
physiological active substance choosing a substance which is fixed under existence of 
phospholipid in a metal thin film surface, using a cell membrane as ligand, and interacts with this 
cell membrane. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention belongs to the technical field which carries out screen 
NINGU of the physiological active substance useful as drugs etc., and relates to the simple 
screening method of the physiological active substance new type by using surface plasmon 
resonance especially. 
[0002] 

[Description of the Prior Art]The final interface of the life activity in a cell level is a cell 
membrane. All, such as a penetration of the specific molecular recognition and substance 
according to each ceil, discharge, other cells, combination with a specific substance, are 
performed by the function of the cell membrane. Therefore, substances (physiological active 
substance) which have a certain activity to a living thing, such as various drugs, a diagnostic 
drug, and agricultural chemicals, perform the cell membrane surface and a certain interaction, 
and exhibit the function. By monitoring the interaction of the cell membrane on a cell membrane, 
and a substance, a useful physiological active substance can be screened efficiently and it can 
use for development of various kinds of drugs, a diagnostic drug, agricultural chemicals, etc. 
[0003]In order to perform screening of a physiological active substance conventionally, the 
antagonistic inhibition using a radioactive material needed to be measured to investigate the 
interaction of a cell and a substance, and the researcher who underwent the education of 
radioactive material handling needed to measure in the institution for exclusive use for it. For 
this reason, substantially, simple screening is impossible and is screening using the laboratory 
animal and the cultured cell system. A laboratory animal does not need a breeding posture 
without an expensive and suitable institution or holiday, and all the cell lineage that needs a 
cultured cell system has not gathered. It looks forward to the simple screening method which 
drugs, a diagnostic drug, agricultural chemicals, etc. can have, and can find out a physiological 
active substance efficiently for development of low cost. [ quick ] 
[0004] 

[Means for Solving the Problem]this invention person by using a surface plasmon resonance 
apparatus (surface-plasmon-resonance biosensor) developed recently, Conventionally, a means 
which can detect an interaction of a cell membrane and a substance which did not consist 
directly and simply, and can screen this substance as a physiological active substance is thought 
out, and this invention is drawn. 

[0005]In a way surface plasmon resonance detects an interaction of ligand and a substance 
which were fixed in this way on the surface of a metal thin film laminated on glass when following 
this invention, It fixes under existence of phospholipid in a metal thin film surface, using a cell 
membrane as ligand, and a screening method of a physiological active substance choosing a 
substance which interacts with this ceil membrane is provided. 
[0006] 

[Embodiment of the Invention]This invention the target surface plasmon resonance (below 
surface plasmon resonance: may call it SPR for short), When light progresses in the glass on 
which the metal thin film was laminated and total internal reflection is carried out by an 
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interface, it is the resonance to which the wave number of the evanescent wave produced in an. 
interface' and the surface plasmon wave produced in a metal thin film is in agreement and 
happens, and if this resonance takes place, the intensity of catoptric light will decrease. Since a 
surface plasmon wave is produced on a metal thin film surface, if the medium near [ the ] the 
**** has a concentration change and mass change, a surface plasmon wave will change and the 
incidence angle which decreases the intensity of catoptric light according to it will change. 
[0007]The surface-plasmon-resonance biosensor was developed in early the 1990s using such a 
phenomenon. In a typical SPR biosensor, ligand is fixed on the surface of the metal thin film 
(generally gold thin film) laminated on glass (coat), and the chip for measurement of a disposable 
type (sensor chip) with which the flow cell for under-test substance accommodation was 
arranged so that this might be touched is used. This sensor chip is inserted in a device main 
frame (wearing), and it asks for change of the incidence angle which decreases the intensity of 
catoptric light according to a principle which entered and mentioned above a near-infrared p 
times light on glass as a resonance signal. [Change of the degree of 1CT 4 is called 1RU 
(resonance unit),] .Such a SPR biosensor is explained by 53-60 pages of "protein nucleic acid 
enzyme Vol37 (1992)", and 81-87 pages in full detail, for example. 

[0008]if the above SPR biosensors are used, it is possible to perform a fixed quantity of a 
substance, measurement of an interaction, etc. which react to this ligand specifically according 
to the ligand fixed by the surface of the metal thin film, or are combined. However, in many 
cases, the example which the kind of ligand by which difficulty is used for the metal thin film in 
connection with fixing ligand is restricted, for example, fixed the ceil membrane, and was used as 
ligand in a SPR biosensor is not found actually. 

[0009]These days, what combined and covered the alkyl chain on the metal thin film of the chip 
for measurement from the maker of the SPR biosensor as what fixes them when liposome etc. 
were made into ligand is provided. However, even if it uses such a chip, it is stabilized and a cell 
membrane ingredient cannot be fixed in a metal thin film. 

[0010]When it fixes the target cell membrane using the chip for measurement which combined 
the alkyl chain on the metal thin film, the feature of this invention adds phospholipid, is in fixing 
under the existence, and by this, as for it, a cell membrane is stabilized extremely, and it is fixed 
by the metal thin film surface measuring chip. Usually, when extracting a cell^ membrane 
ingredient, it is extracted as floe of membrane protein, such as a channel which exists on the 
lipid membrane which constitutes a cell membrane, and a film, and a surface antigen. If it is going 
to fix on the metal thin film which put the alkyl chain in order with such floe, it will become easy 
to separate, when the portion which the alkyl chain exposed to the film that a crevice tends to 
be made arose, or a cell membrane is unstable and a sample is passed. Then, the chip for cell 
membrane fixed measurement is obtained by adding a uniform and stable lipid component and 
reconstructing a cell membrane ingredient on a meta! thin film surface. In this way, since the 
obtained chip for cell membrane fixed measurement contains the channel and surface antigen on 
a cell membrane, with the mobility of a cell membrane held and the cell membrane function near 
a natural state is held, it is usable as a chip for measurement suitable for search of a 
physiological active substance. 

[0011]Suitable phospholipid to be used for fixing the cell membrane as ligand in a metal thin film 
surface in this invention can generally be expressed with following general formula (I). 
[0012] 
[Formula 1] 

o 

■ II 
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[0013]Among formula (I). X can form the canal part of phospholipid and can express it with R-O- 
or R-C0-0-. Here, R is a hydrocarbon group of the carbon numbers 5-20, and is a saturated 
hydrocarbon group (alkyl group) of the carbon numbers 12-18 preferably. Since it will become 
easy to receive decomposition from there if a double bond exists in this portion, it is preferred to 
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use the phospholipid which does not have a double bond in being stabilized and fixing a cell 
membrane. 

[001 4]Among formula (I), Z forms the hydrophilic part of phospholipid with phosphate residue, 
and is mentioned as an example with preferred Kolin, ethanolamine, inositol, glycerol, etc. Y forms 
the connector section which connects a canal part and a hydrophilic part, and is mentioned as 
an example with preferred residue, such as glycerol, glutamic acid, and asparttc acid. 
[001 5] As for phospholipid used in this invention, it is preferred that an electric charge is neutral. 
As for phospholipid added also in order not to spoil an electric charge which a cell membrane 
which there is fear of a nonspecific combination resulting from it, and serves as a measuring 
object has, when it has positive charge and a negative charge, it is preferred that it is neutrality. 
[0016]Phospho!ipid used for immobilization of a eel! membrane in this invention has a preferred 
thing [ that the phase transition temperature is not much low ] (based on a cell strain) it does 
not elapse (about not less than 5 **), and is not [ a thing ] too high. If phase transition 
temperature is low, it is not as a lipid membrane that itis [ micell-] easy toize, and character like 
a surface-active agent becomes strong, and becomes unsuitable for immobilization of a cell 
membrane. On the other hand, if phase transition temperature is high, mobility may be lost at 
activity temperature of a cell and activity of an original cell membrane may be checked. 
Generally, it is thought that below body temperature at the time of the living thing kind of 
activity of phase transition temperature of phospholipid is desirable, and it differs in an insect 

cell and an animal cell. ... 
[0017]In this invention, various kinds of phospholipid obtained from above composition or natural 
products can be used. In drawing 1 , a chemical constitution formula of some suitable 
phospholipid to be used in this invention is illustrated. Generally an alkyl chain expressed with R 
and R' has a carbon number of 5-20 (preferably 12-18) among drawing_1_. In order to fix a cell 
membrane in a metal thin film surface of a chip for measurement using such phospholipid, a cell 
membrane and phospholipid which were extracted from the target living thing kind are first mixed 
in suitable buffer liquid, and uniform dispersion liquid are prepared by ultrasonication etc. Under 
the present circumstances, although it is made for concentration of protein of a cell membrane 
to become 3 to 1 0% of the weight of phospholipid generally, since an optimum value changes with 
concentration of a receptor contained in a cell membrane, optimum can come out of this range. 
Next, a cell membrane is fixed by metal thin film surface, if a metal thin film surface which was 
mentioned already inserts in a SPR measuring device body a chip for measurement (commercial 
item) covered with an alkyl chain and the aforementioned cell membrane / phospholipid mixture 
dispersion liquid are poured in a flow cell (generally 1 to 2 hours). Thus, what is necessary is for 
surface plasmon resonance to detect an interaction of this cell membrane and a substance 
under test, to get to know existence of an interaction, or strength of an interaction from a 
resonance' signal (RU value), and just to choose the target physiological active substance 
according to it, where a cell membrane is certainly fixed as ligand. 

[0018]Since a system which considers an interaction of a physiological active substance on a 
cell membrane in this way was developed when following this invention, For example, a cell 
membrane of a cancer cell is fixed in a metal thin film surface of a chip for measurement, and 
screening of a cancer remedy which destroys only a detection reagent specifically combined with 
a cancer cell and a cancer cell is attained. A microbial pesticide with insect-killing activity which 
bacillus Thulin JIENSHISU (Bacillus thuringiensis) which attracts attention in recent years 
produces, Although the subject is protein and demonstrating insect-killing activity by a specific 
binding to an intestinal-epithelium cell membrane of a specific insect is known, A microbial 
pesticide can be promptly developed by fixing a cell membrane of an intestinal-epithelium cell of 
an insect used as a target in a metal thin film surface of a chip for measurement, and screening 
production protein of Bacillus thuringiensis specifically combined with this. If an interaction not 
only these two examples but on a cell membrane is detectable, that field of application is large 
and big demand is expected focusing on the development field of medicine manufacture or 
agricultural chemicals. 
[0019] 

[Example]Although an example is shown about the case where bioactive protein of Bacillus 
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thuringiensis origin is screened by below detecting the interaction to the mid gut cell membrane 
extracted from the cabbage moth using SRP, This invention is not limited by this example. 
Process 1 : Breed continuously in the preparation laboratories of the mid gut cell membrane 
fraction of a cabbage moth , and the homogenate of the mid gut of the final instar larva of the 
cabbage moth which has susceptibility to Bacillus thuringiensis serovar kurstaki HD-73 share is 
taken out and carried out f Under magnesium ion existence, centrifugal separation performed 
refining extraction using precipitate formation being weaker than the cell membrane of others 
[ cell membrane / of a mid gut epithelium ]. An equivalent amount of 24mM magnesium chloride 
solutions are first added to a mid gut homogenate, the at-long-intervals heart is carried out at 
2500 gfor 15 minutes, cell membranes other than the purpose were settled, the at-long- 
intervals heart of the supernatant fluid was carried out at 30000 more g for 30 minutes, the cell 
membrane of the epithelial cells of a mid gut was settled for the purpose, and it collected. The 
same operation was repeated once again, the cell membrane was refined more, and this was 
made into the sample, 

r0020l Process 2 : Measure the protein concentration of the cell membrane to the measuring 
chip top of the mid gut cell membrane of a cabbage moth which carried out fixed extraction, and 
it mixes with 1 mM2C u -gly-PC (refer to synthetic phospholipid MW=650 and drawingJJ melted in 
the HBS buffer/The concentration of protein of a cell membrane uses weight and it was made to 
become 5% of 2C 14 -gly-PC. It was made to distribute uniformly by sonic bus to the mixed 
solution of a cell membrane and 2C u -gIy-PC, applying an ultrasonic wave (it is 3 times about for 
1 minute). The gold thin film surface inserts the chip for measurement (it markets as the sensor 
chip HPA from BIAcore) covered with the alkyl chain in BIAcore 1000 made from BIAcore which 
is a surface plasmon measuring device, By a part for Imicrol./, the aforementioned cell 
membrane / phospholipid mixture dispersion liquid were poured for 110 minutes, and was fixed. 
r002H Process 3: It is a solubilization buffer to inclusions body 350microg of Bacillus 
thuringiensis serovar kurstaki HD-73 which has insect-killing activity to the preparation cabbage 
moths of the protein nature toxin which has insect-killing activity to a cabbage moth .[DTT 
(dithiothreito!) of Na 2 C0 3 (pH 10.0) of 50mM, and 10mM, EDTA of ImM] 240microl was added 
and 37 ** incubated for 1 hour. The at-long-intervais heart was carried out at 15000 rpm for 5 
minutes, supernatant liquid was 230microl Taken, proteinase K (1mg/(ml)) was 7.36microl Added, 
and 37 ** carried out 90min incubation. What suspended processing so that HGI of 1 N might be 
10.8microl Added, it might neutralize and PMSF (inhibitor of proteinase K) might be further set to 
1mM was used as a sample. 

r0022l Process 4: Concentration was changed into the measuring chip which fixed the mid gut- 
epithelium-cells cell membrane of a cabbage moth, and the midgut-epithelium-cells cell 
membrane of the cabbage moth obtained at the interaction process 2 of toxin , the toxin sample 
obtained at the process 3 was passed to it, and the interaction of a cell membrane and toxin was 
measured/This toxin destroys midgut epithelium cells by combining with the receptor on a cell 
membrane and producing fine pores in a cell membrane, and has the operation which makes a 
cabbage moth die. The toxin which it was shown that combination according to concentration of 
a cell membrane and toxin was performed with a surface plasmon measuring device (drawing. 2_), 
and was heat-treated and inactivated did not show combination with a cell membrane (drawing 
3). 

[0023] 

[Effect of the Invention]According to this invention, using surface plasmon. resonance, it is 
possible to measure the interaction of a cell membrane and a physiological active substance, and 
a physiological active substance can be screened simply. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer So the translation may not reflect the original 
precisely. 

2,**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]The chemical constitution formula of suitable phospholipid to be used in this 
invention is shown. 

[Drawing 2] It is a graph which shows the resonance signal of the surface plasmon resonance 
which detected the interaction of the midgut-epithelium-cells cell membrane of a cabbage moth, 
and toxin of Bacillus thuringiensis origin as an example of this invention, 

[Drawing 3] It is a graph which shows the resonance signal of the surface piasmon resonance 
which detected the interaction of the midgut-epithelium-cells cell membrane of a cabbage moth, 
and toxin of Bacillus thuringiensis origin as an example of this invention, and it is shown that the 
inactivated toxin does not interact with a cell membrane. 
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amass/ u ywns^M»«t* i /* i /#t? 1 1 oaw 

[0 0 2 15 T*g3 : a±£&&LXlB£Sfi£g2^ 

n f - jff fcit b TlSSiStt*8r o T V 5 Baci 1 lus thur i ng 
iensls serovar kurstaki HD-73©-f V^;V - 3? a 
rV 3 5 0 \L g fCRRSffc^y 7 T— [ 5 0 mM©N a a 
C0» (pHlO. 0), lOmMcDDTT (v^X 
Wh-;V) , ImMOEDTA] 2 4 0^1 ^:*n^-. 
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3 7°C, lEfra-Y^+a.-^— bbfc ISOOOrpm 
t»5»L, ±?ff^ 2 3 0 11 1 D. ^nf-ft- 
-fe*K (lmg/ml) *7. 3 6 /* 1 Sn^.. 37°Cv 9 
Omin-l'V^-bLft. 1NOHC1*10. 8 
/i liHATifJftU t&fcPMSF 

?*£#lt b -y7)l/ £ b TWM b fc 0 

[0 0 2 2] : 3^3tftnttTBBH»fflBSafflliai«fch 
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2 -etffc n-f jff o*a±ft«IBIIlBB«*HJEfls bfe 
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*^^nfe (H2) > SfcMlbT^ffitbfcb^ 
^VttlBBaBlkO^SwSa^^ft (S3) 0 
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WMtBacillus thuringiensisS^E© h^»t©ffi 

[03] #f§EiGD^e£$]£bT, n ^-^ro tfr»_fcjfcnaaa ■ 

IBIISISfcBacillus thuringiensis^*© b*f Vfc©ffl 
Sffffl*ttffl bfe&iS:/7X^>«ift©#*3'? , 7vl' ; £ 

^* v 0 „ TOttfbbft b *f yffliii^fi 
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